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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojiaBanusi yuyeObHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OHOJOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUS! HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBIIOJHEHUN UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3WKu IS YpOBHSI CpeaHEro ooOImero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢(usukum mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXe OO0CYXICHUS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DM3HKU peau3yeTcsl MPEexkKIe
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no ¢usuke oObeIUHEHBI B OOUIUM CIHCOK YYCHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecreunBaeTCs  OBJIAJCHHUC
OOy4aronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anad. [Ipu 3TOM 114 pacy€THBIX 3a7a4 NPUOPUTETOM SIBIISIFOTCS 3aJa4M C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pa3HbBIX pasnesnoB. /[ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTFOTCS 3aJIlaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecledeHnio y4eOHOro mporecca 0a30BbIii ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HEe0O0XoMMoe J1abopaTopHOE€ O0O0OpYyJAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCICHHBIX B TMporpaMMe 10 (U3WKE KIIOYEBBIX JIEMOHCTpAIUN IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJICHHS OOYYAIOIIMXCA K HAyIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e Pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMeHuUW OOBSCHATH SIBJICHHS C HCIOJIb30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIoMNUX 3a1ad B

mpoliecce u3yueHus Kypca (GU3UK1 Ha yPOBHE CPETHETO O0IIeTo 00pa30BaHuUS:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBUSM 331a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPHpPETAluu HH(DOpMAaIHH,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
mpoBeneHusl J1abOpaToOpHBIX pPabOT U OMBITOB C YYETOM HHIWBHUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib d3KcepuMeHTa W TEOPUHM B MPOIECCE TO3HAHUSA MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Ponp u mecto ¢uzuku B GOpMUPOBAHWK COBPEMEHHON HAayYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSSHHOM MO0 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEUHAA
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTIOCTPAIU KMHEMATHUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHOM TOUKHU. Tpetnit 3akoH HeroTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus mnokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbpBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIasi IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IAaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOCcO0BI e€ n3meHeHus. KonmmuecTBo TemioTel U paboTa. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccam. ['padudaeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoahdUImMeHT moiae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnpiT Mo anuabaTHOMY pacIIUPEHUI0 BO3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus eeuyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Teépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJTYUYEHUS! COBPEMEHHBIX MaTEpPUajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenune HarpeBaHus U MIaBJICHUS! KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannusiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akoHn Oma i1 OJTHOM (3aMKHYTO#) 3yieKTpudeckoi enu. KopoTkoe 3aMbIKaHuUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJAUMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KoOpoTkoe 3aMbIkaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOEIIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIE HAHOMATEpPHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIE TPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
MHOYKUAHW. OJIEKTPOABIKYIAs CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuueckoe ToJsie. DJEKTPOJBIKYILNAS CUJIa WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAKM MHAYKUMYA MAarHUTHOTO TOJIS.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEeHNE TOTIEPEUHBIX U TIPOIOJILHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJO0H H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
MIpeIOMJICHUE, TTOSpU3anys, Tudpakius, THTephepeHITHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCcHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuns cBera. KorepeHTHble HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacCpOCTpPaHEHUE, OTPAKEHUE M NPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne nokasaTess MpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
Y UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue OunmTeitHa st Gotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nyuenune wu moriounieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsspHo-BOIHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paaroakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jledekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTop1 HaOJIOIEHUS M PErHCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé&nnoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, MUIAHETHI, UX BHIAMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJEN0BATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Pagunoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUA O (PUINYECKON KapTUHE MHpPA, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPCHHE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEyTrOJHLHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAS CTPYKTYypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTpOIIEpenad, TEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npenaMera « PU3nuKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIIECTBa, PaCIIUPEHHE >KHU3HEHHOTO
OIBITA U OIBITA AEATEIBHOCTU B IPOLIECCE peald3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJILHON JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(OpMHPOBAHHOCTh TPAXKIAHCKON MO3ULMN 00YYaIOIIErocs KaK aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'PAXITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM Y BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NIaTPUOTU3MA,;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KyJIbTYpbl, OCO3HaHHME TJI00aTBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH MO (U3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATENIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JIeSITCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MMPHOOPETEHHBIHN OITBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUN Pa3IUIHBIX BHIAOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKCHHUsS, TPABOBBIX H  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaTu3aliu.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJIATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEJIH COBMECTHOH  JEATENbHOCTH, OpPIraHWU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMIA pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KAaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHSIM;

pacumMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCIIONIb30BaTh MPHUEMBI PEPIICKCHH JIJIsl OLIEHKH CHUTYaIllH, BHIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uMKe IS YPOBHS CpEIHEro o0Iero oOpa3oBaHUs Yy OOyYaromuxcs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrnexy, ONTHMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIUXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHMIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajibHas TOYKa, MHEepIUAIbHAs CUCTEMa OTCUETa, aOCOFOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacro3HaBaTh (pU3HYECKUE SIBJICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBI)KCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMOJIeHicTBUE Tell, Tudy3us, OPOYHOBCKOE JIBI)KECHUE, CTPOEHUE >KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, ITOBBIIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBS3b MEXKAY IapaMeTpaMyd COCTOSHHMS Tra3a B  H30Ipolleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas PHEPTusi, MOTCHIUAIbHAS YHEPTUsl, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBHIE CBOWCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHsSI SHEprusi, pabora rasa,
KO3(phUIIMEHT TOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yEMbIX BEIMYHMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIC AIICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
MpU  OINMHCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMUMH, UX OO0O3HAYEHUsS] W EIWHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUsS] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHIUAN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUSI MOJIEKYII C
a0COJIFOTHOIM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pasidyaTh CJIOBECHYIO



(GbOpMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIUpOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJIBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYECHHOW 3aBUCHMOCTH (DU3UYECKUX BEIUYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€TaTh BBIBOABI IO pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJICHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOUMbIC NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OIICHWBATH PEaTbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONb30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOMCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIOMYJIIPHON HH(POPMAINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOJNUTH TIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU TP OOpaIleHHH C MPUOOpPaAMH U TEXHUYECKUMU



YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIONCHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBAaTh paldOTy TPYIIIbI, pPAIMOHAIBLHO pPaCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MOJIEei:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUUCS 3apsii, DJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aroMa BOJIOPOJia, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTb;

OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |
AJICKTPOMArHUTHBIE SIBJICHUsI (MPOIECCHI), HCMOB3Ys (PU3MYECKHUE BEIIUYUHBIL:
AIIEKTPUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEd, MEpPHoJl M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX OJIEKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HWCIIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
dbopMyTbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopenna;

CTPOMTh UM OIHCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynHpoBaTh TpobiieMy/3amady M THIOTE3y yYeOHOro OKCIEPHMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI IO pe3yJbTaTaM UCCIICIOBAHMS,

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIICIATh (DHU3UUCCKHE BEITUYHHBI B (HOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHUHU I TTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS YYCOHOW M HAYYHO-TIONMYJISIPHOW MHGOpPMAIMH, TIOJTYYCHHOW 13
Pa3ITUYHBIX UCTOYHUKOB, KPUTUICCKU aHAJTU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3inyarh yCIOBUS UX 0E30IAaCHOTO HCIOJIB30BAHHS B MIOBCEIHECBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3HUKE B IMOBCEAHEBHOW JKU3HH
U oOecrieueHusT 6€301TacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYIIC C BBHINOJHCHHEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O [TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngggﬁt&igﬁ};mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcsbl
1 ®usuka — Hayka o npupoae. Hayunsie 1 bubnnorexa [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIETr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo gpuzuku B popmMupoBaHUU
2 COBPEMEHHOM i)a YHOU K(z I;HH}I; MHpa, B 1 bubmmorexa [IOK
P . P P https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MexaHu4ecKoro ABmxeHus. [lepemenienue 1 bubmorexa [JOK
P ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE
4 PaBHOMEpHOE MPAMOIIMHENHOE JBHKEHUE 1 bubmorexa LOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubmmnoreka HOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO IMAEHNUSA https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe neuxenue. [{BuxxeHne 1 bubmmnoreka [HOK
MaTepUaJIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIMTT OTHOCUTENBLHOCTH [ amues.
8 HNuepnmansable cucTeMsbl oTcuera. [lepBrrit 1 bubmorexa TIOK
P P HeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipunnun cynepno3unun 1 bubnmnorexa [JOK

cui. Bropoii 3akon HerotoHa st

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c39cc
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MaTEepUAIbHON TOYKHU

Tpetuii 3akon HeroTOHA 1719 MaTepUaIbHbIX

bu6nmmoreka [IOK

10
TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
11
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yipy 4 https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koaddunuent tpenus. Cuna
13 cor O;I;IBHSHHH i qI?;LBI/I)KeHI/II/II) Tena B bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[TocTynaTenbHOE U BpalaTeIbHOE JBUKCHIEC
14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBI. bubmmoreka [JOK
Iliievo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
HNMnynec MaTepuabHOW TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUeK. IMIynbc cuibl. 3aKOH bubmuoteka [IOK
COXpAaHEHUs UMITYJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetndeckas
16 sHeprus MmarepuanbHol Touku. Teopema 00 bubmmorexa LIOK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECKOW YHEPTUU
[TorenuuanbHas sHeprus. [loreHnuanpHas
17 SHEprus ynpyro aehopMHUPOBAHHOMN bubnmnoreka [JOK
npy>kuHbl. lloTeHnManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
[ToTeHnManbHbBIE U HEMOTEHIIUATHHBIE CHIIBI.
but6mmoreka [IOK
18 CBs13b pabOTHI HEMTOTEHIIMATBHBIX CHII C

H3MEHEHHEM MEXaHHMYECKOM OHEPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHEPIrun

19

JlaboparopHuas pabota «VccienoBanue CBSI3u
paboThI CHJIBI C UBMEHEHUEM MEXaHUYECKOM
DHEPIUH TEJla Ha IIPUMEPE PACTIKEHUS
PE3UHOBOTO KTy Ta»

20

21

22

KonTponbhas pabota no teme «Kunemaruka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KUHETHYECKOU Teopuu. bpoyHoBckoe
neuxenue. Auddysus

XapakTtep JBMIKEHHUS U B3aUMOICHCTBUS
YacTHIl BellecTBa. Moien CTpOSHHUsI Ta30B,
JKUJKOCTEH U TBEPABIX TEIl

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuecTBo BemecTsa.
ITocrosannas ABoraapo

24

25

Tennosoe paBHOBecue. Temmneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW SHEPTUH JIBUYKEHUS MOJIEKYII.
VYpaBuenue Menpeneesa-Knaneiipona

bubmmoreka IIOK
https://m.edsoo.ru/ffOc511e

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue

3aBUCHUMOCTU MCIKAY IMapaMCTpaM
COCTOSHUA pa3pCKCHHOTO Ira3a»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3ompornecchl B ueaabHOM ra3e u ux

bubnunorexa LIOK

29 rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEeprus TEpMOAMHAMAYECKOU
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUS. bubnuorexa [JOK
KonudectBo Temnotel u pabota. BHyTpeHHSI https://m.edsoo.ru/ff0c5952
SHEPTUsl OJJHOATOMHOIO UJICATBLHOTO Ta3a
bu6nmoreka [IOK
31 Brar Tertonepesa-in https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonuuecTBo TEMIIOTHI py TEIIonepeaaye. bubmmorexa LIOK
. https://m.edsoo.ru/ffOc5¢c36
AnmabaTHBIN mporecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnorexa [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs po1ieccoB B MpUPOIE. bubmmoreka [JOK
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo0.ru/ff0c6230
35 [Mpunnun nevictus u KI1J rermoBoit bu6nmorexa LIOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4eckue npo0aeMbl TEMII0O3HEPTETUKH
38 O6o6maromuit ypok «MonekymspHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edso0.ru/ff0c6938
KonTponbHas pabota mo Teme
39 ((MOerKy}'ISIpHZ}I ¢u3uka. OCHOBBI bubmxoreka LTOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCHUTENLHAS BIIAXKHOCTD bu6nunorexa LIOK

Bo3yxa. HacelienHslil map

https://m.edsoo.ru/ff0c64d8
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TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Teaa. AHU30TPOITHS CBOMCTB

bubnunorexa LIOK

42
KpucTauioB. JKuJIKre KpUCTaIbl. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u KpuctayMsanus. Y 1enbHas Bu6mmoteka [JOK
terutota miasneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
bu6nmoreka [IOK
44 v 0
PABHEHHE TCIDIOROTO banatca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsil. bubnnorexa [JOK
JIBa BUJa SIEKTPUUECKUX 3apsiA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 n(];)n H’HOBO HIfKI/I 3a1ff))H COXpaHEHUS bubmorexa HOK
YHPOBO i P https://m.edsoo.ru/ffoc6bcc
AIEKTPUYECKOTO 3apsiga
47 B3aumopeiictue 3apsnoB. 3akoH KynoHa. bubnunoreka LIOK
TodeuHblil 2JIEKTPUUYECKUH 3apsij https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB AEKTPUYECKOTO TMOJIS.
48 [TpuHIUI Cynepno3uIuu JIEKTPUIECKIX bubmorexa LOK
p . ynep . p https://m.edsoo.ru/ffOc6df2
nosieit. JIuaum HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTUYecKoro mods. bubmuoteka [IOK
ITorennuan. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOAHUKY U TUAJIEKTPUKH B
50 3JIIZ:KT I(iCTaTI/I‘leI([:KOM HOIJ)'IC brbmmorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
but6mmorexa [IOK
51 C) & .K
HICKIPOCMEOTTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuotexa [JOK
DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHast pabota "M3mepenne
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ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

55

56

57

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTPYHWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpUOOpOB

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymectBoBanusl. [locrosaunsiii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCTMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COSIMHCHHS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB AJIEKTPHUYECKOTO TOKA.
3akoH Jlxoyna-Jlenua

bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 TOJIHOM (3aMKHYTOI)

aNeKTpudeckon uenu. Kopotkoe 3ambpIkaHue.

JlaGopatopHas pabota «3mepenue 2/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHUBIICHUS»

bubmmoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

60

61

DIIeKTpUYECKUil TOK B BakyyMe. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

[MonynpoBoaHUKH, UX COOCTBEHHAS U
puMecHas poBoAUMOocThb. CBoiicTBa p—N-

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexojia. [1oaynpoBoJHIKOBBIC TPHOOPHI

DJIEKTPUUYECKUI TOK B pacTBOpax U
paciuiaBax 3J€KTPOJUTOB.

bub6nmoreka IIOK

62 1
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bub6nmoreka [IOK
63 CaMocCTOATEIbHBIA U HECAMOCTOATEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 i aKTquCIcoe i IEMGHSHI/IC };T IZIBI/IJ'Ia 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
bubnunoreka LIOK
65 6006 i 1
OO0bMAIOLHH YPOK «IICKTPOANHAMHIR https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
66 «2nektpocraruka. [TocTosHHBIN 1 bubmmoreka [JOK
JJIEKTPUYECKUN TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 Pesepsublit ypok. KonTpoibsHas pabora no 1 bubmmnoreka [HOK
TeMe "DnexkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepaHblil ypok. O0o0maromuii ypok mo 1 bubmuoteka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X
1 B3aumoieiictBue. MaruutHoe mnose. Bektop 1 bubmuorexa [JOK
MAarHUTHOM MHAYKIMH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIAA
MarsuTHO€ noje IPOBOJHUKA C TOKOM.
2 OmnsIT OpcTena. B3aumoneiicteue 1 Bubmorexa ITOK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabora «3ydenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cmita Ammnepa. Jlabopatopuas pabora 1 1 bubnmnoreka [JOK
«HccnenoBanue NeHCTBUS IOCTOSIHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIST Ha
5 JIBHK 10Cs 3apsKeHHY0 yactuiry. Cuiia 1 bubmmorexa [TOK
Yy P 4 Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl JlopeHua
DOnekTpomarauTHas HHAyKus. [ToTok
6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHON
nHaykunn @apanes
7 JlaGopatopnas pabora «lccnenoBanue 1 1 bubnnorexka [JOK

SIBJICHUSA 3JICKTpOMar HUTHOM HHIAYKIOUW»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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NHayKTUBHOCTB. SIBIEHUE CAMOUHIYKIWH.
OJIC caMOMHAYKIIUUA. DHEPTHUS MArHUTHOTO
MOJIsl KaTYIIKKA ¢ TOKOM. DJIEKTPOMArHUTHOE
moJie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U X NPUMEHEHUE:
IIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHuThl,
NIEKTPOABUIaTENb, yCKOPUTEIN
JJIEMEHTapHbIX YaCTHLl, UHAYKIIMOHHAs I1€Yb

10

11

12

O6o6maromuii ypok « MarauTHoe 1ode.
3HeKTpOMaFHI/ITHa$I WHIAYKOWS

KonTponbnas pabota no teme «MaruutHoe
noJie. DNEeKTPOMarHuTHasI MHAYKLIHSDY

CBo0OOIHBIE MEXaHUUYECKHE KOTeOaHusl.
I"apmonnueckue konedanus. YpaBHEeHUE
rapMoHHUYecKUx Konebanwuii. [IpeBpamienue
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TepH0/ia MaNbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

14

KonebarenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B UACabHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U HJIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akOoH COXpaHEHHsI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
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[IpencraBneHue o 3aTyxXaroIuXx KoJeOaHUsX.
BbIHY X IeHHBIC MEXaHUYECKHE KOJICOaHHUSI.

bubmuorexa [JOK

16 Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
17 IIEpEMEHHBII TOK. MOILITHOCTh IEPEMEHHOTO bubmumorexa [IOK
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIIPSKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHNE SIEKTPUIECKON SHEPTHU
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, TUHUH 3J1eKTponepeaad
DKOJIOTHYEeCKHE PUCKU IIPU IIPOU3BOJICTBE
20 asiekTposHepruu. KynbTypa ucnonb3oBaHus
AJIEKTPOIHEPIUH B TIOBCEAHEBHON KU3HU
MexaHnuyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts bubnnoreka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsle U MPOAOIBHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnuoteka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTb. [lIkana 3n1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIUIIBI PaAMOCBSA3U U TEIEBUICHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
25 Konrtponbnas padora «Konebanus u BOTHbD bubnmorexa LIOK

https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cbd34
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[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

bubmuorexa [JOK

26 OJIHOPOAHOM cpeze. ToueuHbI HCTOYHHUK
AHOpOA bet https://m.edsoo.ru/ff0cd350
cBera. Jlyu cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 csera. [locTpoeHne n300paxeHnii B TNIOCKOM bubmmorexa LIOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [loaHOE BHyTpEeHHEE
28 orpaxxenue. [IpenenpHbIN yroy nmojaHoro bubmmorexa [IOK
P Sudie Y https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKCHUS
29 Jlaboparopunas pabota «3mepenue bubnuorexa [JOK
MoKa3aTeJisi IPEeJIOMJICHHS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0paxeHuil B TUH3E.
30 dopMya TOHKOU JIMH3bL. Y BETUYCHUE bubamorexa LOK
Py ’ https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopnas padota «VccienoBanue
CBOMCTB M300pa)KEHUH B JINH3AX)»
Hucnepcus cBeta. CoKHBIN cocTaB 6e10ro
32 csera. LIBer. JlaboparopHas pabota
«Habmoieane aucnepcuu CBeTay
33 Wntepdepennus cera. Audpakius cera. bubnnoreka [JOK
JudpakuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpuOOPHI M yCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO TPHUMEHEHUS
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM
P P . bubnmuorexa [JOK
36 MexaHuku. [TocTynaTsl cienuansHOM Teopun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OOTHOBPECMCHHOCTHU.

bubmuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOMN
38 gacTuilbl. CBS3b MAaCChI C YHEPTUCH U bubmmorexa [TOK
Hbl P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
39 KontponbHas padota «Onruka. OCHOBBI bubnnoreka [HOK
CIIEIMAIbHON TEOPUH OTHOCUTEIBLHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubnuorexa [JOK
UMITyIIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnunoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 BﬁHmTegl)Ha nq;)ICPQ)OTOSQ)qI))eKTa «Kpacnas bubmorexa LHOK
a PP https://m.edsoo.ru/ff0d015e
rpanuma» Gorospdexra
43 Hasnenue cBeta. Onbitol 1. H. JIeGenena. bubnuorexa [JOK
XuMH4eckoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4ecKue ycTpoucTBa U IPAKTUYECKOE
44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme « 3JI€MEHTBI bubmuorexa [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHa. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubnuorexa LIOK
POOPA p t https://m.edsoo.ru/ffod091a
[TnanerapHas MoJeNb aTOMa
bu6mmorexa [IOK
47 IT b
OCTy TR Bopa https://m.edsoo.ru/ff0dOafa
48 Nznydenue u nornomenue GOTOHOB MPU bubnmuotexa [JOK

nepexoae aroma ¢ OAHOr0 YpOBHA DHCPIrun

https://m.edsoo.ru/ff0d0afa
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Ha Jpyroui. Buasl criekTpos

49

50

51

BonHoBEIe cBOiicTBa yacTull. BoaHEI e
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4eHUe

OTtkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpesnenenuto cocraBa
PaINOAKTUBHOTO U3ITYUYEHUS

CsoiicTBa anb(da-, 6era-, raMmMa-u3ITydeHHUS.

Bnusuue paarOaKTUBHOCTH HaA JKHBLIC
OpraHuU3Mbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTkpbITHE IPOTOHA U HEWTpOHA. 30TOMIBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["lamma-
U3JIy4eHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiit peaktop. IIpodnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
perucTpanmu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anMo/ieiicTBus. EquHCcTBO (hrsmdeckoit
KapTHUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue
3Bé3}II)I, IIJTAHETHI, UX BUIUMOC IBUKCHUC.
Conneunas cucrema
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56

Comnurte. ConHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJtHIA ¥ 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTHKU.
3BE3bI ITIaBHOM I10CJIE0BATEIILHOCTH.
Buytpennee ctpoenue 38&31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposmronuy CoHIa U 3BE3]

58

Mnuneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue u nuxenne CosHua B
lNamaktuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padota «1eMEeHTHI
ACTPOHOMHU M aCTPOPHUIUKIY

62

63

64

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYECKOMN
cdepax IeaTeTbHOCTH YeI0OBEKa

O6o6matomuit ypok. Poib u mecto pusuku
Y aCTPOHOMHUH B COBPEMEHHON HAYyYHOM
KapTUHE MHUpa

O6o6maromuii ypok. Pons ¢pusndeckoii
TeopuH B HOPMUPOBAHHUH MTPEICTABICHHIA O
(bu3nveckoil KapTUHE MUpa

65

O6o0maromuii ypok. Mecto ¢puzndeckoit




KapTHHBI MUPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NIPEACTABIECHUH O
pupoje

PesepBHbIil ypok. MaruutHoe noie.

66 1
DNeKTpOMarHuTHast UHIYKIUs
67 PezepBHblii ypok. Ontuka. OCHOBBI 1
CHelHabHON TeOpUN OTHOCUTEIBLHOCTU
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubnuorexa [JOK
DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kmacc/ Maxumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iecTBo «M31aTenncTBO

«ITpocsemenue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. Coopnuk 3anau o pusuke. 10-11 xmaccesl. ABrop H.A. [Tapdentnena

2. IToypounsie pa3padotku. 10 kimacc. ABrop FO.A. CaypoB

3. "KoHCTpyKTOp" CaMOCTOSITEIBHBIX U KOHTPOJBHBIX padoT. 10-11 kmacchl.

Astopsl C.M. Anapromeukns, A.C. CiryxaeBcKkui

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/
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